Functional and structural alterations of the rat kidney induced by the naturally occurring organonitrile 2S-1-cyano-2-hydroxy-3,4-epithiobutane.
The organonitriles, 2S-1-Cyano-2-hydroxy-3,4-epithiobutane (erythro and threo) (CHEB), isolated from the seed of Crambe abyssinica were administered by gavage to male Fischer-344 rats. Rats given 50 mg/kg/day were killed at 24, 48, and 72 hr. The rats given 100 mg/kg/day were killed at 48 and 72 hr. Serum urea nitrogen and creatinine were increased by 48 hr and further elevated by 72 hr. Glomerular filtration rate (GFR) of the 50 mg/kg CHEB rats was elevated at 24 hr but fell to subnormal values by 72 hr. The GFR of the 100-mg/kg group was decreased at 48 and 72 hr. Urine output of the 50-mg/kg group increased continuously through 72 hr, while urine output of the 100-mg/kg group was increased to a lesser degree. Urinary N-acetyl-beta-D-glucosaminidase (NAG) activity (nmol/hr/mg creatinine) was significantly elevated in both groups by 48 hr, and further increased by 72 hr. Twenty-four hours after administration of 50 mg/kg, renal proximal tubular epithelial cells of some rats had fine cytoplasmic vacuolation. At 48 and 72 hr, necrosis and coarse vacuolation of proximal tubular epithelial cells occurred in both dose groups. The necrosis was most severe at the apexes of the medullary rays and the coarse vacuolation extended deeply toward the outer stripe of the outer zone of the medulla. Higher doses and/or longer times of CHEB administration resulted in a more extensive lesion distribution. It is concluded that CHEB induces nephrotoxicity in rats characterized by nonoliguric, acute renal failure, and morphological lesions preferentially involving the pars recta of the proximal tubules.